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Three-dimensional (3-D) reconstruction of inhomogeneous objects of arbi-
trary shapes using electromagnetic (EM) waves has a history of several decades. There
are several research groups working on this subjects. However, it is still a challenge
to solve the EM inverse scattering problem in a stable and high-efficiency way due to
its nonlinearity and ill-posedness. In this work, we focus on the EM forward scattering
and inverse scattering problems in spherically multilayered media.
The dyadic Green’s function for spherically multilayeredmedia is constructed
in terms of the spherical vector wave functions by using the scattering superposition in
the spherically multilayered media and than transformed into the Cartesian coordinate
system. The forward solution is provided by the method of moments(MOM) combined
with Krylov subspace iterative method. In this work, we prefer biconjugate-gradient
stabilized algorithm(BCGS)due to its fast convergence. Numerical results compared
with FDTD solutions from a commercial software are presented to validate the accuracy
and efficiency of our forward solver.
For the inverse problem, we employ the variational Born iterative method to
reconstruct three-dimensional objects with both permittivity and conductivity buried
in the spherically multilayered media. The nonlinear inverse problems are linearized
by Born approximation and than solved iteratively by conjugate-gradient algorithm in
each iteration. The forward solution is provided by MOM combined with Krylov sub-
space iteration method introduced above. Reconstructed results with high resolution are
presented to validate the capability of our method in reconstructing three-dimensional
multiple objects of arbitrary shapes buried in spherically multilayered media.
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